Study of jet fragmentation with two particle correlations in Pb–Pb collisions at sNN=2.76 TeV by ALICE  by Krizek, Filip
In this analysis, the near side IAA was extracted in a cone with a radius of 0.2 around the
trigger particle. The transverse momentum of the trigger particle (pT,trig) ranges from 8 to
15 GeV/c as in the published data [1]. The associated particle momentum (pT,assoc) extends
down to 0.7 GeV/c. The background yield, coming from long range correlations such as ﬂow,
was estimated using two cones with the same radii separated by a large |Δη| > 1.1 gap w.r.t.
the signal region. The left-hand side panel in Fig. 1 shows the near side IAA in the 0–10% most
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1. Introduction
sNN = 2.76 TeV down to associated pT,assoc = 0.7 GeV/c is presented. In central Pb–Pb
collisions at low trigger (2 < pT,trig < 3 GeV/c) and associated (1 < pT,assoc < 2 GeV/c) trans-
verse momentum the conical Δϕ–Δη symmetry of the near side jet peak is distorted and the
peak is elongated in Δη direction. At high trigger (8 < pT,trig < 15 GeV/c) and associated
(4 < pT,assoc < 8 GeV/c) transverse momentum we observe a hint of narrowing of the near side
peak along Δη.
The extension of the published ALICE near side IAA measurement [1] in Pb–Pb collisions at√
sNN = 2.76 TeV. Furthermore, we use
di-hadron correlations to search for possible medium modiﬁcation of the transverse shape of the
near side peak.
sNN = 2.76 TeV in [1]. The measured IAA shows a
large suppression by a factor of two in the away side region and also a moderate enhancement
by 20–30% at the near side. In this contribution we extend the published IAA data towards lower
associated transverse momenta in Pb–Pb collisions at
√
One of the important goals of the heavy-ion physics program is to understand the mechanism
of energy losses that a parton traversing the Quark Gluon Plasma undergoes. In medium modiﬁ-
cation of the parton showering can be studied by means of the IAA ratio. This quantity is deﬁned
as a ratio of per trigger normalized conditional yields of associated particles coming from jet
fragmentation in heavy-ion collisions to those in pp. The ALICE collaboration has published the
ﬁrst data on IAA from Pb–Pb collisions at
√
2. Results
sNN = 2.76 TeV by ALICE
Study of jet fragmentation with two particle correlations in Pb–Pb
collisions at
√
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central Pb–Pb collisions. We observe that IAA exhibits a moderate enhancement by 20 to ≈ 50%
down to the lowest pT,assoc.
Figure 1: Left: Near side IAA as a function of associated particle transverse momentum pT,assoc extracted in a cone of
radius R = 0.2 around the trigger particle in the 0–10% most central Pb–Pb collisions at
√
sNN = 2.76 TeV. The boxes
around the data points give the sum of estimated systematic uncertainties. Right: Extracted Δϕ (points) and Δη (lines)
RMS of long range correlations subtracted near side peak as a function of centrality. Data are from Pb–Pb collisions at√
sNN = 2.76 TeV. Closed circles correspond to 2 < pT,trig < 3 GeV/c with 1 < pT,assoc < 2 GeV/c and the open circles to
4 < pT,trig < 8 GeV/c with 2 < pT,assoc < 3 GeV/c. Systematic uncertainties are shown as boxes around the data points.
See text for more details.
Possible signs of the near side peak shape modiﬁcation along the Δϕ and Δη direction in
presence of the medium were investigated. Background subtracted yield of pairs produced by
the jet fragmentation was obtained by subtracting the pair yield that originates from long range,
Δη independent sources (estimated in the region 1 < |Δη| < 1.6), from the yield measured in
the region |Δη| < 1. The background subtracted near side peak was ﬁtted with a sum of two
2-dimensional Gaussians. The extracted Δϕ and Δη RMS of the near side peak as a function of
centrality are shown in the right-hand side panel of Fig. 1. The black points correspond to the
pT,trig bin 2–3 GeV/c and pT,assoc bin 1–2 GeV/c and they show that the near side peak develops a
signiﬁcant Δϕ–Δη asymmetry in the most central collisions. While the width in Δϕ stays nearly
constant, the RMS in Δη rises towards more central collisions. The situation in higher pT,trig bin
4–8 GeV/c and pT,assoc bin 2–3 GeV/c is marked by the blue points. There the data also suggest
that the near side peak is Δϕ–Δη asymmetric, but the magnitude of this eﬀect is smaller.
A similar distortion of the conical Δϕ–Δη symmetry of the near side peak can be seen also in
the central Au–Au collisions at
√
sNN = 200 GeV as measured by STAR [2]. A possible physical
scenario for the observed distortion of the jet shape was given in [3] where the conical symmetry
of the jet is suggested to be broken when the jet interacts with the longitudinal ﬂow.
In principle, transverse jet shapes from heavy-ion and pp events can be also compared by
constructing Δη dependent IAA. The starting point of this analysis is the per trigger normalized
dN/dΔη distribution where corresponding positive and negative Δη bins are combined. The
pedestal under the jet peak is estimated by means of a ﬁt and subtracted. Since the background
under the near side peak does not exhibit any signiﬁcant modulation as a function of Δη in |Δη| <
1.6 we parameterize it with a constant. The ratio of the dN/d|Δη| distributions, background
subtracted and per triggered normalized, from heavy-ion and pp data gives the IAA (|Δη|). Based
on the observed trend of IAA (|Δη|) we may judge whether the transverse proﬁle of the near side
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peak gets in heavy-ion collisions broader (signalized by rising trend), narrower (falling trend) or
is unmodiﬁed (ﬂat trend).
Fig. 2 shows IAA (|Δη|) as a function of |Δη| in case that the pT,trig trigger bin ranges from 8 to
15 GeV/c. Even within the large statistical uncertainties the trend of the IAA seems to be falling
in the central bins which indicates a narrowing of the near side peak along Δη direction in Pb–Pb
collision w.r.t. pp. The eﬀect vanishes in the peripheral bin. The exact physical mechanism
behind this phenomenon is unknown. However, let us point out that the observed eﬀect does not
need a signiﬁcant change of the near side peak RMS, since the width of the near side peak at
high pT is narrow. Hence, a small change in the peak width causes a more pronounced change in
the ratio. The observed eﬀect can be explained already by narrowing the RMS by ≈ 5%.
In summary, the evolution of the near side peak transverse shape from its Δϕ–Δη asymmetric
form at low pT to a hint for narrowing at high pT opens a new promising test bench for parton
energy loss models.
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Figure 2: IAA as a function of |Δη| in Pb–Pb collisions at √sNN = 2.76 TeV. Gray bands around unity show point to
point independent scaling uncertainty. Brown boxes around the data points represent point to point variable systematic
uncertainty. See text for more details.
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